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sov/56-36-3-39/71 
Abrikosov, A. A., Gor'kov, Le P., Dzyaloshinskiy, 1. Yeo 
ay 
On the Application of the Methods of the Quantum Field Theory 
to Problems of Quantum Statistics at Finite Temperatures 
(O primenenii metodov kvantovoy teorii polya k zadacham kvanto- 
voy statistiki pri konechnykh temperaturakh) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 3, pp 900-908 (USSR) 


The present paper intends to formulate a variation of the 
thermodynamic perturbation theory which permits the full ap- 
plication of quantum-field theoretical methods to quantum 
statistics at finite temperatures. This method is in principle 
based on an extension of the method developed by Matsubara 
(Ref 4). In the Green's functions transition to “imaginary 
times" is made by t-> -ith, and from operators of second — 
quantization in Schroedinger (Shredinger) representation yt 
ree ee is made to operators in “interaction representation" 


y(2,7), * (2,1); these new Green's functions are expanded 
Lee to the imaginary time variable in Fourier series. 
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TITLE: The Microscopic Deduction of the Ginzburg-Landau Equations in 


PERIODICAL: Zhurnal ekeperimental 'noy i teoreticheskoy fiziki, 1959, vol 36, 
- Nr 6, pp 1918 - 1923 (UssR) 


ABSTRACT; The behavior of superconductors in a magnetic field near the 
critical temperature qT, (London temperature raige) may easily 


andou (Ref 1). The author of the present paper shows that the 
Ginzburg-Landau equations can be deduced fron the theory of su- 
perconductivity in the T -range. The investigations are based 


author passes on to Pourier components, and the expression 

A*(?) = eF*(s, ?; t, 2) &0es over into A*(2) = TOF (rer); 
nm 

A (¥) is a function of the interaction constant and the func- 
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The Microscopic Deduction of the Ginzburg-Landau S0V/56-36-6-41 /66 
Equations in the Superconductivity Theory 


tion FY (x,x!) for coinciding arguments; without field A « 0. 
Finally, an equation for the current J(r) is deduced, which, 
after introduction of the “wave function" : 


¥(?) . O(2)N7% (3)N/4rz,, has the forn: 


> fe t 2 
j(#) » - 42° (y*2¥ _ gat) _ of Fe]. The introduction of 

' the doubled electron charge e* = 29 corresponds to the ‘physi- 
cal significance of the "wave function" ¥(x) as the wave func- 
tion of Cooper pairs. N denotes the electron density in normal 
netal; § (x) is Rieman's seta function. The phenomenological 
Constant x is determined like in the old theory. For the orit- 
ical magnetic field strength H_ and the penetration depth 6 

cm ~ is) 
and e* = 2e it is determined as amounting to y = aE : 6° 
and x<0.96 &./ o Tespectively; 6' « (41Ne? /mo?)1 2 is the 
London penetration depth, i = 0.18Av/ET is the non-locality 
\ 


Card 2/3 parameter according to Bardeen, Cooper, and Schrieffer (Ref 5). 
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For tin w670.14 and for aluminun 0.01 is obtained. For tin the 


formulas for 6, , (8¥/H) as functions of T/T, are finally given, 


both acoording to Ginzburg, Yu. Vv. Sharvin (Ref 9) and acoord- 
ing to Faber (Ref 10). the author finally thanka Academician 
L. D. Landau for valuable advice, and V. L. Ginzburg for dis- 
cussions. There are 10 references, 7 of which are Soviet, 
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The Analysis of Experimental Data on the Surface S0V/56-37~1-29/64 
Impedance of Superconductors 


In the range of very high frequencies wW>, no experimental 
data have become known up to date.-The causes of disagreement 
between the experimental data and the values of impedance cal- 
culated by the new theory of superconductivity have not yet 
been clarified. There are 3 figures and 6 references, 3 of 
which are Soviet. 
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AUTHOR : ce ee S0V/56-37-3-36/62 
TITLE: The Critical Superccoling Field in the Theory of Superconducsivity 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nr 3 (9), pp 833-842 (USSR) 


ABSTRACT : The phase transition from the normal to the Bpuperconductive 
stato occurring at a certain value of the magnetic field strength 
is a transition of the first kind for a massive sample. The 
value of the critical field H, may be obtained on the basis of 
the thermodynamical theory and was calculated by Bardeen, 
Cooper, and Schrieffer (Ref 1). Besides the thermodynamical 
main field, two further critical field values, however, exist 
at a given temperature, viz. the so-called "“superheating" field 
and the "superccoling" field Hgi- These fields determine the 
range of the possible hysteresis: If the field is stronger than 
Ey but weaker than the superheating field, the metal is in a 
netastable superconductive phase, and if the field is weaker 
than Hy but stronger than H 4» it is in a metastable normal 
phase, For the determination of these critical field values 
thermodynamical considerations are not sufficient, and it is 

Card 1/3 necessary to return to the microscopical theory of supercon- 
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The Critical Superccoling Field in the Theory of SOV/56-37~3~-36/62 
Superconductivity 


ductivity. By using a nethod developed in an earlier paper 
(Ref 2), the author in the present paper gives derivations of 
formulas for the determination of the amount of Huy. 
Derivations are carried out step by step and are discussed 

in detail. The following is obtained as approximation formula 


(variation method): Oe eo (e°¥/2)(0A?/ev), and for T = 0, 
5) 1/2 
Hy = AN 2mpo/n'. Theny Ho4/H, = 1.77(3R? no/e)( axm/7§(3)p3) 


(€ (x) is Riemann's zeta function, § (3) = 1.202), If the 

product cf the parentheses in the right side of the above 

equation is denoted by x, then Hy /B, = 1.77 x. According to 

Ginzburg and Landau (Ref 5) Hoi/H, = Vx near T holds; a 


thus, the ratio varies within this entire temperature interval 
only by 25%. The following considerations apply to the 
determination of xX%%¢ may be expresged as a function of the 
density of the free electrons n = p2/ 3m? (p, - Fermi momentum): 


% = 0.485 x on?/? /eH2n5/6 The electron mass m and the 
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PERIODICAL: Uapekdt fizicheskikh nauk, 1353, Yol 67, Mr 4, pp 743-750 


(vasz) 


ABSTRACT: Thie Conte. @ tock ;lace from October 27 to Royerbder 1 at 


TiMist; 1% wee organizes by the Otdelentye f2ziko-patenati-~ 
“ebeskiks navk akadezii nauk 3332 (Department cf Physico- 
mathematicae] Sciences of the acedeny of Scien » USSR), 

the Akadeatya nauk Crurinexoy SSR (Acadeny of Sctonces, 
Grustoskaya SS), and she Toilisekiy gosud¢arstvennyy unt- 
Nereitet im. Stalice (Tbilisi State University ineni Stalin). 
The Conference eas attended dy about 300 srecisliate fros 
Teilisi, Hoecow, Khar'tkov, Kiyev, Leningrad, Srerdlovek, and 
Other cition as cell as by a rusber of young Chinese ecientists 
at present working tn the USSR. about 50 lectures 

od ehlch were 4ivided aecording to research 


Lee TT, Susracegdnctivity. 33 lecturen were 
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field of shich tro sere experinen and the others theoreti- 
cal. Reports on experinental invos atione of scrraconductivi ty 
Were delivered by Yu. Vo Sharvin ant P. fantnakher (IFP) 


and MN. ¥, Zavaritskiy (iPr). The former investica 

etructare of the Intersediate 3 te in conocrystals of pure 
tin, the latter seasure4 the therzcl conductivity of s:fferent- 
ly shaped sel gelltus saspt 


2 te Sinedurg 
asopscal theory, 
& other things the part played 

dy fluctuations {n phe tranaitions of the secon’ kind. 
1._W. Litenite (EhPTI) shomad that it follows from the coders 
theory of wapraconductivity in consideration of th antao- 
tropy of metals that, tc Frincizple, the axistes: o? supra- = 
contuctars 1@ possible ehich are supra-contuctive only with- ~~ 
in @ limited range of Yeoperature (and acs at all Senperaturas 
Below the critical ones). R. T. Ge man ant 7. 2. Erasin 
{I4E) inveetiguied the atectron= a honon théraal sonluctivi- 
37 of supreconductors by ceans of th Bicroscopical thary at 
Steaperatures that are not very near absolute zero. ". ¥. Buykev 
ang L. B. Curevich (PTI 4x SSSR! apoke about the susPace 
energy on Se Soungary 2 @en the suzraconducstive and noroal 
poAses. D. X. Zubsrev and Ye. & Taoerkcvntkov (Metecaticheakty 
imatitul if Sst °F ketheastics Institute AS USZR} dealt with 
the therazotvcacics of the supraconiuctive state (Proehlich-sodel), 


YF. Tolnachey (uzas) invresticated the problen of collective 
excitetions in @ supraccndactor. 2, 7. Shirkov (Ob"yedinenayy 
institut yedernykh fasletovanit» - Joins atitute cf Nuclear 
Regearch} spoke about conaide: aticn af Coulorb-intermet:on 
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copies; price not given; list of authors' works et end of text (15 
entries); (KL, 18-60, 146) 
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AUTHORS: Gor'kov, L.P., Dzyaloshinskiy, I.Ye., and 


“Pitayevskiy, 1. P. 


TITLE: Calculations of fluctuations in quantities described 
by transport equations 


SOURCE: Akademiya nauk SSSR. Institut zemnogo magnetizma, 
ionosfery i rasprostraneniya radiovoln, Trudy, 
no.17(27). Moscow, 1960. Rasprostraneniye radiovoln i 
ionosfera, 203-207 


TEXT: The authors discuss fluctuations in quantities which 
can be described by transport equations, e.g. the equations of 
Boltzmann, Fokker-Planck and Landau, in the case of a Coulomb 
interaction between the particles. The knowledge of these 
fluctuations is essential to the theory of scattering of eiectro- 
Magnetic waves in rarefied gases and electron plasma. The method 
employed is analogous to that used by L.D. Landau and Ye.M. 

Lifshits (Ref, 2: Electrodynamics of uniform media, M., Gostekhizdat, 
1957, Ref.3: ZhETF, v.32, 618, 1957). It consists in the 
introduction into the transport equation of additional random 
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terms whose correlations are then determined on the basis of the 
general theory of fluctuations, For example, the Boltzmann 
equation is modified to read 


Calculations of fluctuations in .,, 


(1) 


where the collision integral J is given by 


J \¢ w(By> Pi; PP’) {2,(P,) v (P}) + n3(pj) V(p,) ~ 


~no(p')(p) ~ n3(p)V(p!)} a? pid? pi dp’ (2) 


and y is the "random" collision integral, The problem consists 
in the evaluation of the average of y(p,r,t)y(p’,r’,t’). 
It is shown that this average is in fact given by; 
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rece I Sas tet 
y(porst)y(p or’, t?) = 26(r = r')o(t - t') x 


x j - no(p‘) (S w(p". Py: PysP{) nm, (py) d>p,d> pt cs 


nm (p) \( W(p'>P)i PysPy) ny (p5) a? pap! + 
ob ae et AN ee aa ee 
5(p = p )ng(p! \\\ w(pisPys ps py)n,(p,) d?pid pid’p, + 


os e e 

> no(p)n,(p’) 4S W(Py>P)i Py p') dp, dps i (9) if 
which is equivalent to the results obtaine 

: d by B.B. Kadomtsev 

(Ref. 5: ZhETF, v.32, 943, 1957). It can be shown that the 
introduction of the "random" collision integral into Eq.(1) does 
not upset the conservation of the number of particles, energy and 
momentum, Another transport equation considered is the following: 


8y . 
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where { ia the current density in the momentum Space, Here it 
is convenient to introduce a "random" current y so that 


Calculations of fluctuations in ose 


2 + (vwpov = = div (j + y) 
Expressions analogous to Eq.(9) are then derived, An account of 
the general theory of fluctuations on which these calculations are 
based is given in "Statistical Physics" by L.D. Landau and 

Ye.M. Lifshits (Ref.4: izd. 3 M., Gostekhizdat, 1951). The method 
san be used for fluctuations in the equations for fermi and bose 
Zasekz, AoA. Abrikosev and I.M, Khalatnikov,(Ref.7; ZhETF, v.34, 
198, 1958) have used it to study light scattering in liquid He3, 
Acknowledgments are expressed tc L,D. Landau and Ye.M. Lifshits 
for discussions, S.M. Rytov and B.B. Kadomtsev are mentioned in 
comnection with their contributions to the theory of fluctuations, 
There are 7 Soviet-bloc references, 
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AUTHOR: Gor'kov, L. P., Candidate of Physical and Mathematical 
Sclences 


TITLE; Problems of the Physics of Low senjerstaves’ 
Puavctiiiatin, Aelbetelete its 


PERIODICAL; Vestnik Akademii nauk SSSR, 19604 No. 9, pp. 110 - 112 


: TEXT: From June 23 to 28, 1960, the 7th All-Union Conference on Low 

meee emperature Physics took place at Khar'hov. The opening address was prs 
delivered by P. OL. Kapitsa, who said that the physics of low temperatores 
had developed into a large field of science. Since 1938, when P.L.Kapitea 
discovered the phenomenon of He II super-fluidity and 1941 when 

=u. 2 D> Landau explained this phenomenon, He II has been the object of 

numerous experimental and theoretical investigations. Furthermore, the 
following lectures are mentioned: E. L. Andronikashvili, R. A. Bablidze, 


Yu. G. Mamaladze, S. G. Matinyan, K. B. Mesoyed, and D. S. Tsakadze spoke 
about the further research of vortex preperties; V. P. Peshkov - results 


SOR seers ee reer ree ee 


obtained by experiments with critical velocities in capillary tubes ;4% 


ais Me Khalatnikov - analysis of the phenomenon of the "Kapitsa-temperature 
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origin"; N,N. Bogolyubov - the problem of superconductivity; 

P. A. Bezuglyy and A. A. Galkin - the discovery of the anisotropy of the 
absorption coefficient of longitudinal sound in tin. N. V. Zavaritskiy - 
results obtained by measuring thermal conductivity; A. A. Abrikosov and 
LP. Gor'kov - the influence exerted by the so-called "paramagnetic" 
impurities on Superconductivity; B. G. Lazarev, Ye. Ye. Semenenko, 

A» I. Sudovtsov, Ye. I. Nikulin, N. M. Reynov, and A. P. Smirnov - the 
possibility of the existence of superconductive metal modifications in 
form of foils; I. M. Lifshits - problems of the physics of metals; 7 
N. Ye. Alekseyevskiy, Yu. P. Gaydukov, I. M. Lifshits, and 

Vv. _G. Peschanskiy - the,anisotropy of the energy spectrum of tin; 

M.S. Khaykin - the so-called cyclotron resonance in tin, which had been 
theoretically predicted by M. Ya. Azbel! already several years ago; 

HA. Kaner, A. A. Galkin, A. P. Korolyuk, N. B. Brandt, and 

Yu.A. Bychkoy - the further development in this field. A report was given 
on problems of magnetism by D. I. Astrov, I. Ye. Dzyaloshinskiy, and 


B. T. Minaya. 100 reports were submitted to the conference. 
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AUTHORS ; Abrikosov, A. A., Gor'kov, L. P. 


——— 


TITLE: The Problem of Knight ShiftYin Superconductors 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 2(8), pp, 480 - 483 ix 


TEXT: A number of scientists have interested themselves in the theory of 
Knight shift in semiconductors (displacement of the nuclear resonance 
frequency as compared with that of dielectrics). The purpose of the pres- 
ent paper was to explain the experimental data. The Knight shift is due 
to the paramagnetism of the conduction electrons. Since the electron wave 
function is anomalously large in the neighbourhood of tha nucleus, the 
magnetization of the electrons Causes a change in the magnetic field 
acting upon the nucleus; the deviation of the effective field from the 


external one is given by AH = (87/3, , I y(0)1 *yH. where ly (0) {° is the 


probability density of the electron at the position of the nucleus, Nee 
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is the number of atoms per unit volume, x is the electronic susceptibil- 
ity, and H is the external field. The authors first discuss the results 
and methods of other related works, and show that a homogeneous field 
can exist only in such semiconductors whose dimensions are very small 
compared to the depth of penetration, §, of the static field. (The ex- 
perimental work was done with an emulsion of a semiconductor). A con- 
sideration of massive semiconductor in a homogeneous field (e.g. Ref, 1) 


corresponds to no practical situations. Also, the results obtained by 
other authors (Refs. 3,4) relating to the effect of impurities are 
criticized and the errors indicated. The authors of the presert work have a 
elaborated in earlier publications a method for the theoretical 
investigation of semiconductors with impurities. Here an expression for 
the spin magnetic moment of the electron system ina homogeneous magnetic 
field is first written down and transformed. The impurities are taken 
into account in a manner completely analogous to Refs. 7 and 8. The ex- 
periments show, in particular, that for T = 0 the susceptibility 7 
vanishes and therefore ther? can be no Knight shift. (The authors of 
Refs. 3,4 found the opposit>? result; also experimentally 7 was not found 
to be zero for T = 0). In tis connection, the authors also comment on 
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the interpretation of the experiment of Reif (Ref. 5). For low tempera- a 
tures, the field was no more homogeneous, as is also indicated by the ow 


large width of the resonance line, A discussion ig also given of the 
characteristics of transition from the sSupraconducting to normal state 
for particles which are smaller than the depth of penetration of the 
field. The authors finally thank Academician L. D. Landau for discussions 
There are 9 references: 3 Soviet and 6 US. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute a, 
of Physical Problems of the Academy of Sciences of the USSR) 
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A t.2upo (1072,//5¢,160) 
AUTHORS; Abrikosov, A. A., Gor'kov,.-Le--Px 


_— 


TITLE: Theory of Superconductive Alloys With Paranagnetic 
Impurities 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 6(12), pp. 1781-1796 


TEXT; Experiments on the effect of paramagnetic impurities upon the 
critical temperature of superconductors have shown that an admixture of 
such elements leads to a decrease of Ty whereas an admixture of ferro- 


i 
magnetic elements (e.g., to titanium - Ref. 4) results in an increase of \ 
Th A study of this phenomenon has been made on the basis of a microscopic 


theory of superconductivity. The mechanism of superconductivity is related 
to the formation of bound electron pairs in the singlet state. Exchange 
interaction between electrons and spinning impurity atoms leads to non- 
conservation of the electron spin, which indicates the formation of 

Cooper pairs. Thus, the spin of the impurity atoms is likely to complicate 
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Theory of Superconductive Alloys 3/056/60/039/006/052/063 
With Paramagnetio Impurities BO006/B063 
the occurrence of superconductivity and causes a decrease in TO This 


assumption was confirmed by a theoretical study described here. It ig 
assumed that the interaction of an electron with an impurity atom is 
described by an expression in which the exchange term V(x) = u, (r) 


Dy 2B , ae ; : 4 
+ u, (x) (Sd) is contained; S is the momentum of the impurity atom, and 6 


is the eleotron spin matrix. The Hamiltonian describing the interaction 
between electrons and impurity atoms is assumed to be given by 


A 
Beet. vy) 2 (Y SVG - ry) (second-quantization representation). 


First, the dependence of the transition temperature qT on the impurity 


concentration is described. Following a previous paper, the superconductor 
is described by two Green functions. When the impurity concentration is 
small (@«1), the critical temperature drops in proportion to the 

impurity concentration: To. To7t/4t Tf ODT; debs, T/T .« 1, then 


a = (6/n°e2)in(nD 0+ ,/2y). At a certain critical concentration of the 
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paramagnetic impurities, which is determined by the condition Te dh 


= 2y/aT there is no superconductivity any longer throughout the tempera- 


ture range. The critival path is given by 1 =¥ wi074 cm. In 


T 
s cr s cr 
addition, the thermodynamic and electromagnetic properties of alloys within 


the range of critical concentration have been studied, i.e. at TST oor 


It is noted that the expression for the ratio between the specific heats 
of the supertoenductive and the normal phase contains ao exponential term 
at T->0. This means that there is not gap in the spectrum of these super- 
conductors and, consequently, no absorption threshold for electron magnetic 
radiation at T= 0. Finally, the dependence of the spectrum gap at T = 0 
on the impurity concantration is described. The fap disappears at 4 
concentration that is somewhat lower than the critical one (n! 

= Be" ty 0591 non)? and the spectrum remains continuous at higher 


concentrations, .L. D. Landau is thanked for disoussions. N.N. Bogolyubov, 
Ve. Ls. Ginzburg, A. B. Migdal, V. M. Galitskiy, and As I. Shal'nikov 
are mentioned. There are 4 figures and 17 references: 9 Soviet and 8 US. 
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ASSOOTATION:. Inatitut fiedoheskikh problem Akademii.nauk SSSR (Institute 
of Physical Problems, Academy of Sciences USSR) 


. . 


SUBMITTED: “July 25; 1960. 
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8/030/61/000/009/009/013 
3105/8101 


AUTHOR: Gor'kov, L. P., Doctor of Physics and Mathematics 

TITLE: Problows of the theory of solids and of quantum statistics 
2 

PERIODICAL: Akademiya nauk SSSR. Vestn ‘no. 9, 1961, 121-122 

nh} 


TEXT: A well-attended joint symposium on the theory of solids and new 
statistical methods was held by the Odesskiy universitet (Odessa 
University) and the Institut fizicheskikh problem im. S. I. Vavilova 
Akademii nauk SSSR (Institute of Physical Problems imeni 8. I. Vavilav of 
the Academy of Sciences USSR) in Odessa from May 21 to 30, 1961. The 
present state of the semiconductor theory, general problems of quantum 
Statistics, and the theory of metals and semiconductors were discussed. 
- A. Abrikosov and L. P. Gor'kov (Moscow) reviewed past achievements, and 
G. M. Eliashberg (Leningrad) discussed general statistical problems. In 
addition, the letter lectured on the derivation of the kinetic equation 
for excitation in the Fermi liguid (theory of the liquid isotope He? at 
low temperatures). D. N. Zubarey (Moscow) spoke of generalizing the 
notion of statistical Operator in quantum statistics to cover the case of 


Card 1/2 


ee 


ae 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8 


ais Beiipleseesine ate Ya) Pua 


eee Te alate teeteret Cth ete fl EPG RES Ear re bal EE 
Rte ee: REBEL Ata ie Bee iets elie tetra 5 


PE cH etal ay OTE POR soteens Ber 8. 
wits Pal Bos WONG cee ee Sas - 


Deel t fle 


8/030/61/000/009/009/013 
Problems of tha theory of solids and... B105/B101 


nonequilibrium processes. The following reports are mentioned: I. XM. 
Lifshits (Khar'kov) on arguments backing the statement that the so-called 
Fermi liquid effects are not important in studies of the energy spectrum 
of electrons in metals; L. D. Landau on the essential role played ina 
humber of casee by excitation interactions in the theory of Fermi liquids; 
+ G. Skobov (Leningrad) on ultrasonic attenuation in the magnetic field 
of metals in the presence of impurities; V. G. Vaks, A. I. Larkin, and 
V. M. Galitekiy (Moscow) on so-called collective excitations in super- 
Gonductors. VY. L. Pokrovskiy (Novosibirsk) on the theory of super- 
Gonductivity in an anisotropic metal; L. ¥. Keldysh (Moscow) reviewed the 
principal problems and lateat findings in the theory of Bemiconduotora; 
H. I, Rashbs (Kiyev) on hia findings concerning wurtzite-type semi- 
donductors; G. E. Pikus (Leningrad) on the effect of deformations on the 
electronic spectrum in semiconductors; A. I. Larkin and V. G. Vaks on the 
theory of superconductivity as utilized to set up a model of elementary 
particles; A. A. Vedenov (Moscow) and R. Sagdeyev (Novosibirsk) on the 
mechaniam of energy transfer in plasma from a particle beam to plasma 
oscillations. The latter researches succeeded in setting up a kinetic 
equation covering this process. 
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Superfluidity in a Fermi system in the presence of pairs with 
nonzero angular momentum. Zhur. eksp. i teopr. fiz. 40 
no.4s1124-1127 Ap "61. (MIRA 14:7) 


1. Institut fizicheskikh problem AN SSSR. 
(Superfluidity) (Fermi surfaces) 
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8/056/61/041/005/025/038 
24,2200 (104, Mal, }13'7) B102/B138 


AUTHORS: Bychkov, Yu. A., Gor'kov, L. P. 
eee ott et 
TITLE; Quantum oscillations of the thermodynamic quantities of a 
metal in a magnetic field according to the Fermi fluid model 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 5(11), 1961, 1592-1605. 


TEXT; L. BD. Landau's theory of the Fermi fluid (ZhETF, 30, 1058, 1956; 
ibid. 35, 97, 1958) is applied to investigate the de Haas-van Alphen 
effect for the electrons in a metal, The Fermi fluid is assumed to be 
isotropic and the long-range part of the Coulomb interaction to be 
screened. To determine the energy spectrum of the electrons, the 
authors start from an investigation of the properties of the Green 
functions of electrons in a magnetic field: 


G(r ryt —t) bap = — ICT (dalr, yh (r', 1’). (1) 


The field operators Hx) and yg(x') include field dependence. In the 


Card 1/7 


hall 
3 ill it UE: 
APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8" 


"APPROVED FOR RELEASE: 09/19/2001 Sie ene cialonescieca tec debeedasheteneecmasteyneid 


: mete Teese ritnd ik Soir ETOH tea EME EES iti Ed Poe in fie! 
TERY UBS ee SU Beas sh: PR dis Poke AES Betti bag Le SE SETA set eden ape LEe unite sil. 


el Ld 
8/056/61/041/005/025/038 
Quantum oscillations of the... B102/B138 


following, the Fourier components G(r, 2%; e) of (1) through the time 
difference (t-t') are considered in the Dyson equation 


[e+ p—2(B —Za)]G (r, r’; 8) ~{z (r, 1°; e) G(r", r’5 2) dr” = 
A = 6(r—r’). (6) 
p=~40/dr, » - chemical potential of the electrons in the magnetic field, 


>(r,r"3 &) is the so-called self-energy part, caused by particle interaction 
in the Fermi fluid. The vector potential is defined by A(?P) = {-Hy,0,0}. 
For small & and H=0 the function 6°(p,; +) has a pole near the Fermi 
surface: G6°(pe, «a/(t-v(p-p,) +16(e)). The spectrum of the Fermi fluid 
is defined by E=v(p-po » i.e. from the eigenvalues of the operator which. 
stands within the brackets of (6). The electron interaction Hamiltonian. 
in secondary-quantization representation is given by 


as ; e 5a A 2H = 

Hing = \p' (r')| Sao (P — p')s + Tar | Hap (r) ar, (7) 
p = ~id/dx - The authors show that the electron energy spectrum in the 
magnetic field can be determined from (5) with regular quasiclassical 
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quantization, as proposed by I. M. Lifehits and A. M. Kosevich (ZhETF, 29, 
780, 1955). Where the electrons are near the Fermi surface as in the 
de Haas-van Alphen effect 


G (P,P: &) == Diva (P)¥i (P) 9 (0, —p.) 4 (0, —p.) G, (p;, €), 


G, (p2,-8) = a fle +- Psi Im’ — (n ot 1a) w "— pil 2m 4- i5(e)), ; (15) 


is found, with wae eH/m*c; the cons tanta a, n* and p, contain terms which 


are functions of H? : The ST enTntae? near the Fermi surface is 


determined by 6°(p, e) = aie >. Fiat) * g(D,<). The Green function in 


coordinate representation is Bivia by 
G(r, 5 e) = exp [— i (eH/2c) (x — x') (y+ y')l x 


ip 2(z—2') 

e dp 
eH eHovec] (S 2 YI 101 
es c-(an)s se re ej P 


z 


e+ p3/2m — (n+ Ao" — pi jim bide) 
= exp {— t (eH/2c) (x — x’) (y + y’)} G(R, 8), (17) 


Card 3/7 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8" 


BeUeES! RARE RETR) EES Se eae SHEL E alias | Eth fet 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8 


ESHER HD THUEL ASU) CE REAYT [5 22 PeJEE WHE Bes 
aindlinel Eble i : 


Cth te 


Poa ue aH IHER 


Hy IRS th 
BAH ial aid 
oP CO Melt 


2E710 
$/056/61/041/005/025/038 
Quantum oscillations of the... B102/3138 


where L(x) is a Laguerre polynomial. The formulas derived are then 


applied to study the influence of the Fermi-fluid effects upon the 

oscillation of the thermodynamic quantities of a metal in a magnetic field. 
The variation of the particle density N with the chemical potential p ig 4 
first investigated for N= -iG, 

tion as 


— oF \\ dade | 5 ,0°S:°5505421Gaa, (F, $13 ©) Gaya (84, 1; 0) X 


w ae 
% Tayas, nas (Sir 5 S2, 0"; Sg, 095 Sey ©) Gaz, (1, 82; @') Gag (53, 1; @'). 


which can be transformed into. 
ON V 2m" m* 


Op a8 


For H=0 
Ot he a=0 = m 
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and : 
Y(t, 4). (30) 


hold. #F 


cad/ oy ag, 
BQoey = — aon 7 3 ym athe 4 
i ; “BV ae wa ® (- 2 o)= re) aire cos (nr 2 —_ 7 7 
is found, which agrees in full with the formula found by Lifshits and 
Kosevich, Finally the influence of electron spin on the oscillations, 
i.e. of + interaction between the magnetic field and magnetic moment 
of the spin, ig studied. It is found that 
dp; sH) oe 
(a z 2w* Po 


2 re a + 


w* 


ton = — Serr (e(— BEBE) + ($A BEN ay 
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for the oscillating part of the magnetic moment 


M(B" Hye © (4h 2 cp xt \ 
Moca — Sages Dh oO (gear) sin (ar mae E 

where p* =ef/m*c, c= yT and §/8* = 4n2x/3pB"y. The results show that the ~ 

Lifshits-Kosevich procedure can be followed in order to determine 

oscillation periods. Deviation from the usual formulas occurs for the 

oscillation amplitudes and is due to the variation in the effective magneton 

excitation caused by electron interaction. Without taking account of spin 

susceptibility an expression for Mosc may be found from the usual 

representation of the electron system as a quasi-particle gas. This 

conclusion agrees with that of Luttinger. L. P. Pitayevskiy (ZhETF, 31) 

1794, 1959) and A. A. Abrikosov and I. XM. Khalatnikov (UFN, 66, 177, 1958) 

ere mentioned, Academician L. D. Landay is thanked for discussions. There 

are 4 figures and 11 references: 8 Soviet and 3 non-Soviet. The latter 

read as follows: J. M. Luttinger. Phys. Rev. 121, 1251, 1961; 

E. Sondheimer, A. Wilson. Proc. Roy. Soc., A210, 173, 1951; Higher 

transcendental functions, 1, NeY., 1953, p. 24. 
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8/020/61/140/001/012/024 
94,200 (1/09, +7, 1327) B104/B109 


AUTHOR: Gor'kov, Ll. P, 
ore rr, 


TITLE: The forces acting on a emall particle in an acoustic field 
' in an ideal liquid 


PERIODICAL: Akademiya nauk SSOR, Hoklady, v. 140, no. 1, 1961, 68-91 


TEX’: The author suggests a method for calculating the average forces 
acting on a particle in any acoustic field in an ideal liquid. The di- 
mensions of the particle are small as compared with the wavelength of the 
acoustic field. It is shown that it is sufficient to solve the linear 
scattering problem, As a small particle in the theoretical investigation 
the authors considered a compressible gas-filled sphere, which could be 
moved by the forces of the acoustic field. For the velocity potential of a 
wave scattered by the sphere, the expression 


m= — Ei — Eh aleve 4), (7) 
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is obtained. R ae the radius of the spheres § | is the density of the gas 
of the sphere} 9 is the density of the liquids a is the density of the 


cgeaveinest sphere} Ya is the velocity of the incident wave} f, a 1 - op /c® 0 $0! 
= 2(g, -9)/(29, oy The first term in (7) expresses rw "ejection" 


ee mass owing to the compression of the gas in the incident. weve. By means 
. of this formula, oP acting on é6quation is obtained for the potential 
U(?) of the forces acting on the sphere: aac 


. {p23 v 

U = 2nRYo \oas mah —zls 

Satis a (12) 
where o is the velocity of sound, nig and ve are averaged values of 


_ pressure and velocity at the point where the particle is located. This 
_ formula holds for a plane traveling wave. The formula 
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’ Qrs hh 

Vos e-F 
where 4 ia the Intensity of the radiation source, holds for spherical 
waves. ‘This indicates that e. &- for f,> 0, f, > 3/2 f, the particles are 


attracted by or repulsed from the radiation center, as depending on their 


distance from the center, \ /qs4r is the condition for the applicability 
of the results obtained here’. “The author thanks Academician L. D. Landau 
for a discussion and valuable advice. Thero aro 3 referonces: Soviet 
and 2 non-Soviets, Tha referanoe to English-language publications reads as 
follows: L. V. King, Proc. Roy. Soc., AI47, 212 (1954). 


ASSOCIATION: Institut fizicheskikh problem im. S. I. Vavilova Akadomii 
nauk SSSR (Institute of Physical Problema imeni S. I. Vavilov 
of the Academy of Sciences USSR) 
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("Quantum field theory methods in statistical physics] Metody 

kvantovoi teorii polia v statisticheskoi fizike. Moskva, Fizmate 

giz, 1962. 443 p. (MERA 15:7) 
(Quantum field theory) 
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AUTHORS: Gor'kov, L. Pe, Pitayevskiy, L. P. 


TITLE: ‘Transition of liquid He? into the superfluid state 


PERIODICAL: . “Zhurnal: ekeporimental'noy 4 teoreticheskoy fiziki, v. 42, 
: ve NO. 2; 1962, 600-605 


TEXT; The Cooper effect in He, i.e. transition of He? to the superfluid 
state, is investigated... Theoretically, this effect is due to pairing of 
excitations which attract each other when they are in a state with a 


sufficiently large orbital angular momentum (11). The transition tempera 


ture ig found as ee Seu hee a yd 
oe eee Ti = (2/n) yor =(p2/m'nl) ee, 


“ie “Sat heat+ 1 AOe ma oo (+2)? (14) 
aie leper) rp 


B= {((2n)*/s mn* eo ] (3n/ony?/?}? 2 (mo? /n*e" a oe number of atoms per 
nua ae m~ mass of Hed atom, m*® ~ effective mass of excitation, 
ar 
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en ~ compressibility of liquid He, on - compressibility of ideal Fermi 


gas with mass m and density N. In fact, pairing of the excitations. takes 
place at not too great 1 (probably at 1 =» 2), i.e., at temperatures much 
- higher than calculated from the asymptotic formula (14). However, an 
estimation with the aid of formula (14) (which is applicable only for 
large values of 1), using 1 = 2, yields Ti 2-10-74 xk. On the basis of 


other estimations it is concluded that T, probably lies between 8107? and 


2.10 fox, . E. EB. Shnol! and N. D. Vvedenska, collaborators of the 
“Natenniticheskiy institut (Institute of Mathematics), are thanked for cal- 
culations, S. P. Kapitaa and Academician L. D. Landau for discussions and 
“marks. Mention is. made of N. N. Bogolyubov et al. (Novyy metod v teorii 
sveckhprovodimosti (A new method in the theory of superconductivity, Izd. 
AN SSSR, 1958). There are 2 figures and 7 references: 4 Soviet and 3 
non-Soviet. The three references to English-language publications read as 
follows: V. I. Emery, A. M. Sessler. Phys. Rev., 119, 43, 1960; 

K. A» Bruecner, I. L. Cammel. Phys. Rev., 109, 1040, 1958; A. C. Anderson 
et al. Phys. Rev. Lett., 6, 331, 196%. ; 
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ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute 
of Physical Problems of the Academy of Sciences USSR) 


SUBMITTED: September 15, 1961 
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AUTACRS: Abrikosov, Ae Aey Gor'kov, Ie Ps 


TITLE: Spin-orbit interaction and the Knight shift 
in superconductors 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 
v. 42, noe 4, 1962, 1088 - 1096 


TEXT: It is shown that consideration of spin-orbit interaction may provide 
a quantitative explanation of the frequency shift of nuclear magnetic 
resonance in superconductors at absolute zero. This Knight shift is 
proportional to the paramagnetic susceptibility of the conduction electrons. 
fn a polycrystalline small supercenductor the electrons undergo scattering 
from the grain boundaries. Owing to spin-orbit interaction, scattering 
changes the paramagnetic susceptibility of the superconductor, thereby 
leading to the Knight shift. Formulas of the type 


Xs 


renee S52 | me 


= 1 
3 EH eral ANY ieee one 
ae 4 aT by (ot + 4) {V ot + 474. 2/341) (18) 
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are obtained for the paramagnetic susceptibilities. “ is theenergy gap in 
the spectrum of the pure superconductor at 4 given temperature. Theory 
and experimental data are in good agreement. There are 6 figures and 12 
references: 3 Soviet and 9 non-Soviet. The four-most recent English- 
lariguage references read as follows: R. A. Ferrell. Phys. Rev. Lett., 3, 
262, 1959; P. W. Anderson. Phys. Rev. Lett., 3, 3255 1959; J. Bardeen, 

J. Re Schrieffer. Progress in Low Temp. Physe, 3s Amsterdam, 1961; 

G. i. Androes, %. b. Knight. Phys. Reve, 421, 7719s 1961. ,. 


ASSOCIATION: Institut fizicheskikh problen Akademii nauk SSSR 
(institute for Research on Problems of Physics 
of the Academy of Sciences USSR) 


November 4, 1961 
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_ AUTHORS: Abrikosov, A. A., Gor'kov, L. Po 
‘TITLE: The nature of impurity ferromagnetism 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, 
no. 6(12), 1962, 2230-2233 


TEXT: The ferromagnetism discovered by Matthias et al. (Phys. Rev. 115, 
1597, 1959; Phys. Rev. Lett. 1, 44, 92, 1958) in nonmagnetic metale doped 
with paramagnetic atoms was first explained by the exchange interaction 
between the impurity atoms and the conduction electrons. Thig concept was 
refuted, however, in a paper by Yosida (Phys. Rev. 106, 893, 1957) who 
argued that such an interaction cannot cause a uniform polarization of the 
electron spin. The latter is assumed to occur only in the neighborhood of 

_ the impurity atoms and to decrease rapidly with the distance from the atom 
concerned; but this concept is not correct as the decrease does not take 
place rapidly. The contribution of all impurity atoms to polarization has 
therefore to be taken into account. The electron density with different 
spin orientation as a funotion of the number of randomly distributed 


~~ 


Card 1/2 


: si Toe FETS AB NEE MT 
UU gh 3 RUBE ieabe Gis tea a CER Bie ees Soe Ts 2 ed Ei ae LSE PETE eae Gee Ee 


"APPROVED FOR RELEASE: 09/19/2001 pant ose rdena ek manele reachide 


AY UAE REG ate | ye REET 2 $35 ERs 
Me eed tte fide ei bet 


8/056 /62/043/006/045 /067 


The. nature of impurity... | B187/B102 


impurity atoms is calculated on the basis of thig concept and with the aid of 
a formula of Yosida. It is shoxn that spin polarization of the impurity atoms 
Causes uniform electron polarization. Furthermore, ‘the thermodynamic 
propertien of thiy nodal] are atudied, The Curie Lomparalure in dgterudiad 
from tha internal ead frag onargies of the system. It is found to be 
proportional to the impurity concentration. For temperatures above the 


Curie temperature a fornula 4s given for the paramagnetic susceptibility. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute a 
of Physical Problems of the Academy of Sciences USSR) 


SUBMITTED: July 3, 1962 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8" 


“ 9/2001 


[ i 


0006-8 


Hanna 


Herbst 


19 [4+i0 3/026/62/144/002/005/028 
B104/3102 


AUTHORS ; Gor'kov, L. P., and Pitayevskiy, L. P. 
“Ceteme carter eerste tenant 
Fornation of a shock wave on reflection of a weak 
discontinuity from sonic line 


Skademiya nauk SSSR. Doklady, v. 144, no. 2, 1962, 
293 - 296 
paxyd@s Phe formation of a shock wave was studied under the condition 
where 


“ 


ntéinuity on the coordinates is negative. in this case, tne 

ity reflected from the sonic line has the form of a shock wave 

the point of reflection. I7 

velocity derivatives are positive, they give rise to weak logarithnic 

sularities such as have been studied by L. D. Landau et al. (DAN, 96, 
‘ There are.2 figures. 
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Formation of a shocks... B104/3102 
PRESENTED: December 15, 1961, by L. D. Landau, Academician ; ip 
SUBMITT=D: December 6, 1961 . iD 
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_ ACCESSION NR: “APBOOOTLA 5 /0258/63/003/002/0246/0250 


AUTHOR; Gor'kov) L. B.. (Moscow) 51 
: poskesiiaiel ad at felis . y gS S 
PITLE: Nonlingar oscillations of gas column 


SOURCE: Inzhenctny’y zhurnal, v. 3, no. 2, 1963, 2 


TOPIG TAGS; “resonance, shock wave, oscillation, nonlinear ef fect 


ABSTRACT: A simple amalysis has been presented to solve the problem of nonlinear 
oscillation of a gas column in a tube with one end closed by a solid plug and the 
other by an pact llerine piston, ‘The amplitude of the sinusoidially oscillating 
piston is limited by the assumption Aw<xe (A=amplitude, wW=frequency, c=sound 
speed). The inviscid hydrodynamic equations are integrated using a discontiauous 
Linearized solution neglecting all terms higher than the second approximatioas. 

A shock wave appears at resonance frequencies. When the n-th node is excited, 
teshocks are prasent simultaneously. It is shown that for large tubes the effect 
of viscosity is negligible and energy is dissipated primarily in the shock wave. 

The axpress ton for the pressure jump across the shock is given by equation 
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where | 


Wor = * “fundamental Erequency 


“The author expre}ses his aes gratitude Zor the numerous discussions he had with 
JL. 0D. |. Landau and, L. Kapitsa and their influence on this work. The author also 
. thanks Ay kaa, Ls. gulyayev and VM. Kuznetsov for their help.” Orig. art. has: 30 
: equations and | 2 Eleures, 
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Estimation of the limit critical field strength of rigid 
superconductors, Zhur. eksp, i teor. fiz, 44 no.2767=769 
F 63, (MIRA 16:7) 
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Micruseapio derivation of Gingburg-Landan equations fur an 
anisotropic superconductor, Zhur. eksp. i teor. fiz, 45 : 
no.5t1lA93-1498 N '63. (MIRA 17:1) 
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pssibility, a ekrossea type of oscillations in metals \> 


zuma exsper. 1 tearet, fiziki, v. bb, no. 5, 1963, 1650~1660 
OOPIC PAGS: Peat Maulas, zero sound, metals 


ABSENT zero-sound electron oscillations im an anisotropic metal are studied 
. the basis iof the theory of the Permd liqetaa\seth spin and renesate: 


Fa DED) SenacS MinasDin 

oped liata feria phe Pas ible. The latter acerca pr exist 
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am xise Af wtae redurietions ars igposed on thin } ELEM 

interaction, Hor syumetrie directicns in the Bial, these 2 
aypracitably melaxed. ‘The non-spin oseills eiicne i tay re ts10 linear 
dissersion law, one at radio frequencies ard the other in the i 
possibility: ef observing zero sound in metels is discussed, It : 
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TITLE: Torn aptibting enargy ina hydrogen zoleculo. 


pee tere ae tek meen 


SOURCE: - AN SSSR,’ Doklady*, we 151, Nos an 1863, 822-825 


TOPIC TAGSs H Bub 2 term splitting energy, Heltler-London theory, Schroedinger 
equation, perturbation ‘theory... 
oii 3 eee Fe “\ 
AURA: The onprgy of the oleotvon torns of a hydrogen molecule tek generally 
computed by the feitlexr-Lonion approach in which the initial wave funetims 
ave taken as the pymmetiric. and anti~oymmptric nombinations of wnve functions in 
noutral ators, Aythord tittempt to ahew in chia work that thia aprrovination fs 
nob valid even for lary interatonlo @latianooa, Tnstoad, thy Sehrootingsr aqua 
tion suot be solved ahow, und the wave funchione of electrons within the ranye 
ol the potential barrier must aleo bo found, 4utho: did this in present study. 
Remilin show that the van-der-Yaals forces predominate for large interatomic 
distances, while the exchange forces predominate at stall Gistences, Both forces 
ere of the same over of magnitude at int ermediate distances. Orig. art. hes: 
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' AGCESSION ‘NR: AP4031159 


| AUTHORS Gor'kov, L. P.3 Rusinov, A. I. 


rf 
| 
f : a { 
TITLE! Ferromagnetiom in superconducting alloys, | ‘ 
| SOURCE: Zh. ekspes. i teor. £i2z., v. 46, no. 4, 1964, 1363-1378 

| 


‘ TOPIC TAGS! superconductivity, superconducting alloy, ferromagnetisn 


'in alloys containing paramagnetic impurities is demonstrated by the 
i use of a model of impurity ferromagnetism which leads to a linear 
‘dependence of the Curie temperature on the impurity concentration 
‘\in the Tegion of small concentrations. It is assumed that the impu- 
“rity spins, while being ordered, produce electron-spin density by the 
exchange interaction with conductivity electrons. The average energy. 
.of the impurity-spin interaction with the electron-spin density . com. 
;pensates for the loss in electron kinetic energy. It is shown that, . 
,although the addition of impurities depresses the superconducting 
isuperconducting transition temperature, it also brings about such a 
‘modification of the electron-pair function that the paramagnetic 


[Cord 2, saat ON 28 


if 
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eoeceneioitiey ut T » 0 becomes nonzero. Thin ta due to the nonaon= 
‘ipervation of the eloctton=pair opin during tcattering on the impurity | 
‘spin. At ouffichently low tamperatures, tha occurrence of a finite 
jelectron susceptibility favors ferromagnetic ordering in the ouper~ 
jconducting phasa, Orig, art. has 7 figures and 32 formulas. 
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‘ACCESSION NR:  APSO16571 uR/0056/65/c48/006/3772/3775 
1 ; A: 
‘AUTHOR H Gor" kov. ode Poy 4: 4 Z e fa 


ercon- __ 


SOURCE; Zhurnal eksperimentel'noy i teoreticheskoy fiziki, v. 48, no. 6, 1965, 
‘UTT2-I7TT5 a3 
‘TOPIC TAGS: superconductivity, pair production, spin orbit coupling, crystal lat- 


‘tice, conduction band, conduction electron 


‘ABSTRACT: The effect. of the spin-orbit interaction of the lattice electrons cn the ; 
Knight shift of a superconductor is evaluated. ‘The analysis refers specifically to. 
‘the interaction with the lattice itself, and not to the spin-orbit interaction of _ 
‘the conduction electrons with external impurities or with the boundary of the sam 
ple, so that no dependence on the sample size is involved. The existence of an em 
‘pty band in addition to the conduction band is assumed. The spin magnetic moment 
‘of the conduction electrons in a magnetic field is calculated first in standard 
‘fashion and allowance ‘dp then made for the superconductivity. The mixing of the 
unctions of the various bands due to the spin-orbit interaction is next accounted 
‘for. It is shown that the spin-orbit interaction reduces to a shift of the Fermi 
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‘L 1793-66 teas | | 
ACCESSION HR:  AP5016572 ge 
surface, and cannot be credited with the observed large Knight shift in supercon- 
ductors. Atbention is drawn to the fact that if the shift is indeed independent of | 
the sample size and is. equal to 2/3, as in the case of mercury, then this can serve ; 
‘as proof of the fact that Cooper peiring occurs in the triplet state. Orig. art. | 
ban: 4 figures and 4 formulas. 
‘ ‘ASGOCTATION: Filial dnstiuta khimicheskoy fiziki Akademii nauk S5SR (Branch of the 
|. Institute of Chemical, Riyals, Academy of Sciences SSSR), 
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One-dimensional superconductivity, Pis’. v red. Zhur, eksper. i 

teoretefize 2 noe3s146-152 Ag '65, ; 
(MIRA 18:12) 

1. Institut fizicheskikh problem AN SSSR i Institut teoreticheskoy 

fiziki AN SSSR. Submitted June 15, 1965. 
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Aos Jour : 


Author 
Inst : 
Title : 


Orig Pub 


Abstract : 


and Fungi 
Ref Zhur Biol., No 5, 1959, 21379 


Gor'kov, M. 


The Advantages of a Complex Treatment of Cattle Affected 
with Actinomycosis, 


8. kh. Sibiri, 1958, No 6, 54-56 


Seventy heads of cattle affected with actinomycosis were 
divided into 4 groups. The animals of the first group 
were treated in a complex manner: radical operation, 
blood transfusion and penicillin, The animals of the 
second group were given a penicillin injection 24 hours 
before and after the operation; a blood transfision was 
not performed. In the third group penucillin wis admini- 
stered in addition to a blood transfusion without an ope- 
rative inferference; the animals of the fourth group 
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GOR'KOV, H#. P. Cand Vet Sci -- (diss) "Blood trensfusion in conitalna 4 treatment 


of cattle affected with actinomycokis."” Onsk, 1959. 17 pp (Omsk State Vet Inst 


of the Min of Agr RSFSR), 180 copiés (KL, 41-59, 105) 
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GOR'KOV, M,P., dotsent 
Tantalum suturing of the parotid duct with an angiorrhaphic 
apparatus. Veterinariia 41 no.1:80-81 Ja "64. 
(MIRA 17:3) 


1. Omskiy veterinarnyy institut. 
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GOR'KOY, Mo,, dotwent; PANOV, V.B., student 


Helical operations on lunga in calves, Veterinarifa 41 
no.6¢81.82 Je '64. (MIRA 18:6) 


1, Omskiy veterinarnyy institut. 


A-RDP86-00513R000616220006-8" 


APPROVED FOR RELEASE: 09/19/2001 CI 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8 


Ente ah Boe et BD SEU yd vi re 2 TBR OSE TTT Ss dd Lh a 
Drees ‘ reser Se Per OS STMT SR | et Pea EAS CR ee ‘ 


dua dine 


GOR'KOV, Mo; LYAKHOV, K. 


Program of action of the Volga River workers. Rech. transpe 22 
wo.333-4 Mr 163. (MIHA 1624) 


° yal! sluzhby ekapluatatsii flota i portov Volzhskogo 
1, dea td peace varobbodstya (for Gortkov). 2. Zamestitel' 
nachal'nike sluzhby ekspluatatsii flota i portov Volzhskogo 
ob"yedinennogo rechnogo parokhodstva (for lyakhov). 

(Volga RiverShipping ) 
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Author : Gor'kov, Pe Ps 
siuloiineLilbasniinilkcladmeaiiaisy es 3 
Title : Dynamic action of a fluctuating fluid cn 4 partially-filied tank 


Periodical : Izv. AN SSSR, Otd. tekh, nauk 2, 19-24, Feb 1954 


Abstract - Presents a solution to the oroblem of the motion of an ideal incom- 
pressible fluid in relation tc a cylindrical tank, horizontally 
placed and moving forward with constant acceleration along a hcri- 

zontal rectilinear path. Graphs. 5 references. 
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Submitted : By Academician A. I. Nekrasov 
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ELINSON M.L-, GOR'KOV Vv. 
Study of the method april 
bonbardmentty the ion 
(Issledovailiye odnogo sposob 
avtoelektr etic 
Radiotekhnike 
(U.5.5-R. ) 
Received: 4/1957 
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PA ~ 2576 
Study of the method applied for reduction of autocathode 
bombardmentby the ions of residual gases. 


vantages. The various technological methods worked out by the 

authors are described. These methods permit all operations to 

be undertaken with high accuracy and convenience. The process 

of electrochemically cauterizing the wire point was especially 

simplified. The various experiments are described, e.€- 

1. with active adsorbing films by means of two different 
methods, 

2. experiments of bombarding points of pure tungsten with 
mercury ions, and 

3, tests for the detsrmination of the life of valves and the 
peculiarities of emission connected herewith. 

The system with a strong asymmetric configuration of the 
electric field is thy beet means of reducing the detrimental 
effect of ion bombardmgnt. 

(21 illustrations) = 


ASSOCIATION: not given. 
PRESENTED BY: - 

SUBMITTED: 30. 7. 1956 
AVAILABLE: Library of Congress. 
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7 AUTHORS: Yelinson, M.I., Gorticov, Vea and Vasil'yev, GF. : 
TITLE: Field Emission of Rhenium (Avtoelektronnaya emissiya 
reniya) 


| - PERIODICAL: Radiotekhnika 1 Blektronika, 1958, VolelIZ, No.3, 
pp. 307 - 312 (USSR). 


ABSTRACT: The field emission of yhenium was investigated by 
Barnes (Ref.1) but the main shortcoming of his work was the 
lack of any data on the stability of the emission when the 
emitter was subjected to jon bombardment. The aim of the 
present work is to provide the missing data. The investi- 
gations reported were carried out on point cathodes made of 
pure rhenium or of tungsten coated with a layer of rhenium. 
The rhenium paints were prepared by means of an electrolytic 
etching of thin rhenium bars. A typical rhenium point is 
shown in Fig. 1. The rheniated tungsten cathodes were pre- 
pared by depositing the rhenium electrolytically on to tung- 
sten points. First, the emission patterns of both types of 
the emitter were photographed (see Figs. 2, 3,4 and 5) 
and-4t-was feund- - that in both cases the emitter has the 
same hexagonal lattice structure. The method of investigation 
' of the emission stability of the point cathodes, when subjected 
Caral/2°° ion bombardment, was similar to that described by the author 
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in an earlier work (Ref.2). The cathodes were subjected to 

: pombardment by mercury ions; the pressure of mercury ing the 
investigated tube caild be waried from about 1 to 20 x 10° mmig. 
The experimental curves illustrating the characteristics of 
rhenium cathodes are shown in Figs. 6 and 7. These are in the 
form u(t), where ut) is the voltage across the investigated 
tube and t is time; the curves are plotted for a constant 
current; in this way, it is possible to avoid the negative 
resistance regions and the resulting avalanche-like increase 
in currents. By comparing the curves of Fig. 9a and b, it is 
seen that rhenium is about six times more stable than tungsten 
(the curves of Fig. 7o are for pure tungsten). Some measure- 
ments were also made on the field emission of tungsten in the 
atmosphere of mercury vapours and in the presence of hydrogen. 
The resulting curves are shown in Fig. 8 The decay of the 
emission of a pure tungsten cathode and a rheniated tungsten 
cathode, in_the presence of hydrogen, is illustrated in Fig.9 
py Curves l’and 2, respectively. There are 9 figures 
(including 5 photographs), 1 table and 4 references, 1 of 
which is Russian, 1 German and 2 English. 
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SOV/109-!t-6-27/27 
AUTHORS : Gor'kov, V-A., Kofanova, T.I. 
TITLE: Inter-departmental Seminar on Cathode Electronics 
(13th Meeting) (Mezhduvedomstvennyy seminar po katodnoy 
elektronike) (15-e zasedaniye) (New Item) 


PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 6, 
pp 1067 - 1068 (USSR) 


ABSTRACT: The meeting of the seminar took place on February 2, 1959, 
at the Institut radiotekhniki i elektroniki AN SSSR 
(Iastitute of Radieengineering and Electronics of the 
Ac.Sc., USSR). The following lectures were delivered and 


discussed: 
Mei. Yelinson - Ninvestigation of the Field Emission of 
Nu. 


Dielectrics Containing Admixtur es” 5 
A.1I. Krokhina - "Destruction of tne Dielectrics Subjected 
to Ion Bombardment and Heating"; 
V.A. Shrednik - "Dependence cf the Work Function of the 
Thin-layer Cathodes on the Coverage Region"; 
ee A.P. Runyantsev - “tnfluence of the Temperature Processing 
wrgebeed® on the Work Function of the Compounds Having High Melting 


Points". 
The report gives comprehensive summaries of 


presented. 


the lectures 


oe 
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F310 (1003, 1137, #40) E140/E355 
AUTHORS : Yelinson, M.I., Gor'kov, V.A., Yasnopol'skaya, A.A. 


and Kudintseva, G.A. 
TITLE: Pulsed Field Emission at High Current Densities 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol. 5, 
No. 8, pp, 1318 - 1326 + 1 plate 


TEXT: The article concerns the geometry of the widely-used 

point emitter, as sketched in Fig. 1. The experiments 

deseribed in the litesature have neglected the influence of 

the cone angle a, ‘fet this angle has a substantial effect, 

for the following reasons: it determines the azimuthal! field 
distribution and thus the total emission cone “Yoo: more , 
fundamentally, a larg2r angle improves the heat conduction away :, 
from the tio and thus reduces the possibility of a vacuum art ~. 
forming; the angle affects the stability of the tip geometry 

by counteracting surface migration of atoms during heat treat~- 
ment and by influencing the field distribution close to the 
emitter it affects the character of ion bombardment of the 

emitter surface. The present work is concerned primarily 
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Pulsed Field Emission at High Current Densities 


with the geometry of the cone angle a and the pulse field 


emission of ao new class of refractory alloy emitters, using ao 
LaBe and ZrC points. Tungsten points were also studied as a \j 
control. Kig. 2 shows the technique for the successive 

enlargement of the angle a. Successive etches are made in 


caustic soda, the tip of the point being masked with glorules 
of acrylic resin. Microphctographs of typical tips, showing 
a range of angles between 15° and 85° are reproduced in Fig:3 
(mote; the scale of c¢ is 10X smaller than the others). 

It was assumed that Drechsler's approximation (Ref. k) is 
valid and therefore only those measurements were employed in 
the final treatment which fitted this approximation fairly 
exactly. The volt~ampere characteristics obtained are typified 
in Fig. 9b, where the rectilinear characteristi¢ at low 
current densities agrees with the theory of metal field 
emission. At high current densities there is 4n appreciable 
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downwards deviation from rectilinearity: The density at 
which this deviation occurs is distributed over a wide range - 


from 3 x 10° to 3.4 x 10! A/ow. The working densities 

of field emission current obtained from the refractory allcys 
is at least as good as that from tungsten. The deviation 

of the characteristic from the theoretical is in the opposite 
direction from the results of Ref. 1, where the deviation is 
in the direction of higher current densities. 

An interesting result of the work is the dependence of pre-arc 
current density on cone angle a. The relationship is plotted 
in Fig. 11; the points marked x are the experimental points 
and the points marked 0 have been corrected for the mean 
radius of the emitters. The experimental data obtained 

exceed the theoretical predictions (Ref. 7). Two possible 
reasons are that the theory neglects thermal radiation and 
formulates the boundary conditions for large angles «@ 
incorrectly. The deviation from rectilinearly at high current 
densities, noted above, may be due to the influence of space 
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charge. Another possible reason is that the shape of the 
potential barrier is not in accordance with the cslassizal 
image force theory (see the abstract of the previous article 
~ pp. 1315 » 1317). The presence authors consider the spac® 
charge explanation more liely, and advance a number of 
reasons. However, the presence of a segment of the charac - 
teristic with increased rate ef growth of current density 
requires further consideration. The results indicate that 
the greater stability and higher working current densities 
obtained from points with a large cone angle 2 are 
advantageous. There are 12 figures and 9 references: 

3 Soviet and 6 non~Soviet. 
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£192/E382 
AUTHOR: Gor! kov, V.A- 
Sor 
TITLE: 
PERIODICAL: Radictekhnika i elektronika, 1960, 


No. 


TEXT: 
May 10 - 20, 1960. 


It was organised by the komissiya po elektronnoy mikroskopii 
(Committee for Electron Microscopy of 


pri Prezidiume AN SSSR 
the Presidium of the AS USSR). 


The symposium was attended by representatives of scientific- 
universities and development estab- 
Leningrad, Tashkent and other towns. 

22 papers and short communications were delivered 
field emission of metals and semiconductors, 
emission of hot electrons and the investigation of physical 
and chemical processes by means of electron and ion guns. 
Shuppe read a review paper on 


research establishments, 


Altogether, 
which dealt with 


During the first session, G.N. 
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The First Symposium on the Field Emission of Electrons 


“Investigation of the Fieid Emission of Electrons in the USSR", 
where he discussed the history of the works dealing with the 
electron field emission in the Soviet Union. The author 
attempted also to give a summary of the present state of the 
investigation of the field emission in the Soviet Union. 

K.1. Krylov and ¥V.L. Fedorov read a paper on tpield Emission 
Cathodes Made of a Small-diameter wire" in which they investi-~ 
gated the field emission cathodes in the form of thin 
cylindrical rods (diameters of 2-3 »p) made of tungsten. 

A.P. Komar et al dealt with "Surface piffusion Coefiicients of 
Beryllium and Tungsten". 

A.P. Komar et ni aspu cuusidered the problem of "Influence 

of the Impurity Distribution on the Emission Patterns of 
Phatinum". 

wprye Study o€ Adsorption, Migration and Evaporation of Cadmium 
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First Symposium on the Field Emiss 


Yu.V. zZubenko read a paper entitled "Adsorption, Migration 
Deposited on Carturised Tungsten 


and Evaporation of Barium 
wc". 

2 

'A Method, of Estimating the 
Atoms on the Work Function 
described in a paper by v.1. 
"Investigation of the Form of Mono 
of Tungsten Carbide by an Electron 
in a paper by Yu.B. Zubenko. 
I.L. Sokol'skaya and G.P. 
devoted to Investigation of the H 


Infilue 


Emitters Made of Monocrystals of Cadmium Sulphide". 


K.1. Krvinev et al gave a paper on 


Electron Beam Produced by a Field-~emission Cathode by Means 


of a Strong Polarised Magnetic Fie 
V.A. Shishkin read a paper entitle 
Emission Patterns produced During 


of the Electrons of the Base" 
Veksler. 


Shcherbakov described their work 
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“Influence of the Temperature of the Point of an lon Gun on 
the Surface Lonisation" was discussed in a short paper by 

N.A. Gorbatyy 

S.Z. Rozhinskiy and V.A. Shishkin described their work on 
"Investigation of Complex Molecular Patterns of a Number of 
Anorganic and Organic Compounds". 

D.N. Vasil'tkovskiy studied "The Problem of Stability of the 
Edges and the Determination of the Surface Energy ina 
Crystal". 

M.I. Yelinson et al were concerned with "Interpretation of 

the Shape of Voltage-Current Charactcristics of Field Emission 
in Semiconductors and Metals". 

M.I. Yelinson also read a paper by G.F. Vasil'yev dealing 
with "“inzriuence of the Form of the Surface potential Barrier 
and the Field Distribution on the Surface of an Emitter on the 
Shape of the Voltage-Current Characteristics in the Field 


Emission", 
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"The Emission of Electrons from Semiconductors Under the 
Influence of Strong Electric Fields" was described in a paper 
by Sh.M. Kogan and V.B. Sandomirskiy. 

"The Electron Emission Due to the Influence of a strong Electric 
Field From Cylindrical Cathodes Based on Si0, + Cc" was 


0.D.’ Protopopov and B.G. Smirnov described the results of 
their work concerning "The Influence of Silicon and Germanium 


described in a paper by MI. Yelinson and A.G. zhdan. / 
on Electron Emission From Tungsten Monocrystais". 
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AUTHORS : Yelinson, M.I. and Gor'kov, VAs 
TITLE: Certain Features of Field-Emission Cathodes Operating 


in Microwave Fields 


PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.2, 


pp.336-339 
TEXT: A qualitative analysis is given of the operation of a 
field-emission cathode in a microwave yvesonator,. Due to the 


pronounced non-linearity of field emission cathodes the emission 
in a sinusoidal electrical field occurs in the form of short 
electron packets. For example, about 42% of the charge emitted 
during a period can be concentrated in a phase interval of 16°, 
during which the electric field varies by + 0.5%. Experimentally 
the electron concentration in the packet has been obtained in the 
range 10 to 1014 em-3, Furthermore, the conditions of ion 
bombardment for such a field emission cathode are much more 
favourable than the case of a d.c. device. There are 5 figures 
and 3 references: 2 Soviet and 1 non-Soviet. 
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AUTHORS 3 Vikhlayeva, RePes Gor! KOVy ViAcy and Zndan, A-Ge 


TITLE: Inter-Jepartmental geminar on cuthode electronics 


(i8th Nea ting) 
PERIODICAL: Redaovtekhnike 1 elektronika, V+ 6, no. 6, 1962, 
1031 - 1032 
TEXT: This is a reper: or. the 28th meeting of the mezhduvedometven- 
nyy Seminar po Katodncy eiektronike (Inter departmental Seminar on 
Crthode Eleatronics) head February 6, 2961 at the Institat radio- 
tekhn:kj. i alektroniki (Institute of Radio Engineering and Eiectro~ 
nics) AS USSR. 10 papers Were read. V.A.Grodko, BN. Markar‘yan, V- 
5S, Zolatarevsk:y and I.M. Rubanovich, in their paper "The Condi- 
tions of Appiivability of the Richercson - Dushman Equation in 
Analyzing Characteristics of a Therme-Bies trie Converter", analy- 
ged the characteristics of a thermo-elestric diode converter and 
showed that the emission coefficients A. ALG » RB), where Ay = ' 
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120.4 amp/em™ © ia \re, R - the retiections qetermincd by basic laws 
of thermodcynamicd. A methog of determining the characteristics of 
such converter was suggested. based on the gppiieation of existing 
experinentai date on thermionic emission of finteria.s which answer 
‘ne requirements of the laws of thermodynamics. L.N. Dobretsov and 
1A. Rezgol, who participated in the Gisiussionys pointed out seve- 
rg] inaccuracies resulting mainly from the interpretation by the 
authors cf quantity A. G-V. Stepanov. v1 Pokaiveben and M.T 
Biine-nm presented the paper Mpeculiaritses Ol the Emission ol HOov 
wleotrons fron Spontaneous p - 2B Junetions an Sic Crystais". The 
authore have been obeerving the high current density emissions 

from small sizé cuminescent points, at various tenperatures and va- 
rlous values G2 back bias applied to the junction. A sharp increase 
of emrasion current and tendency of saturation were observed up to 
the moment of the carrier avalanche effect. A sprayed coating of 
BaO at the junction surface produces © lurge increase of the emis- 
sion current. I.M. Bronshteyn and B.S. Frayman read two papers: 
"The Inclastic Scattering of Electrons and Secondary Electron Imis- 
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sion from Thin Layers of Certain Metais and Semi-Conductors" and 
"Te Influence of Work Functzon on the Secondary Emission". In the 
first work, the authors experimentally established all possible 
presentations of the § - mm diagrams (where 6 and q~ the slow and 
fast components respectively of the secondery emission) when depo- 
siting one material on t2 a base made from a aifferent one. The 
diagrams 6-1 permit Svaluation of the effectiveness of prima- 


ry electrons penetrating in depth end of inelastically reflected 
electrons S and also of the trajectories of giow truly secondary 
electrons. The results were given for sprayed coating of Pb on Si 
and Al; of Ti on Ag, Be and Al; cf Ai on Pb and Ti, of Si on Pb. 
In their seocnd work with the heip of 6 ~ diagrams it was shown 
that with the change of the work function of the emitter and as @ 
result of abserption at -ts surface of foreign matter (Ca on Be 
and Ag; Ba on Be and Ti; Be, Ti, Ag on Ba; Be on Ca), ~he observed 
change in the anefficient of secondary emission depends basically 
on the change in §. The values of 6,,; %» and S were optained for 
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Ba ard Ca and the role of the "reflected" stream. in the generati- 
on of truly secondiry emission electrons, is new established. Yu- 
G, Anikeyev and BN. Popoy read the pepe? "Sesonaary Emission of 
Barium Oxide"; they measured the secondary emission of BaO under 
pulse voltages and with cathodes having a wide range cf their para- 
meters variation, such as the pressure ot co, (from 1078 to 10-5 
mm Hz) and excess of barium in the ec: thode. The obtained absolute 
valuz of the eoefficient of secondary emission was in good agree- 
ment with values obtained by other authors. At temperatures below 
550°C this coefficient 1s independent of T for ail states of acti- 
vity of the catnode. At high temperatures the coefficient is inde- 
pendent of Tif the aathodes have low activation, rises exponenti- 
ally for medium activated cathodes and falls siightly if cathodes 
are highly activated. S.V. Izmaylov presented a paper on "The 
Theory of Secondary Electron Emission". He analyzed the influence 
of primary electrons, being reflected in the layer of the material 
on the emission of secondary electrons: Developing the assumptions 
of 2. Youker, the author succeeded in obtaining @ more accurate 
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analyticel expression for the current of secondary emission elec- 
trons. E.S. Parilis and P.M. Kishinevskiy read two papers, "Energy 
Spectrum of Ton-Electron Fmission" and "The Mechanism of Ion-Elec- 
tron Emission and its Dependence on the Ion Velocity". In the 

first a mechanism of emission of excited electrons from the metal 
was suggested which could explain theoretically the form of the 
energy spectrum and evaluate the position of the maximum, its half- 
width and the maximum energy of electrons. The emission of elec- 
trons in vacuum i6 considered as @ result of Auger recombination 

of the conduction electron with a hole in the filled zone, formed 
by collisions of ions with the atoms of metal, the probability of 
Auger recombination being eyaluated using the wave functions of 
Bloch. The authors gave 4 comparison of tneoretical curves with 
experimentally obtained deta. The second paper is a further deve- 
lopment of -he mechenian of the kinetic ion-electron emission sug- 


gested earlier by the authors, based on a statistical analysis of 
an inelastic solliaton of the 10m with the metal atoms, accompanied 
by a hole formztion in the fiiied band with 4 consequent Auger re- 
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combination with conduction electron, which reduces to the emission 
of electron into the vacuum. The movement of the electron is analy- 
zea using the cCiassicai method of the yomas-Fermi model. A formula 
for the coefficient Y of ion-electron emission was obtained, which 
determines tne depenaence of y on the yelocity (u) of the ion; the 
authors also compored the theoretical curves Y * f(u) with the ex- 
perimental duta for different {ons in W and Mo, which proved to be 
in good agreswant. Tre paper on "Mobility of inti-Emitting Froper- 
ties of Metals under the Infiuence of Carbon Dioxide" was presen- 
ted by B.Ch. Dyubua_ and BN. Popovs The authors determined the 

heat sbsorption of Ba at the surface of various metals. According 
to the decrease of absorption the metals can be put in the follow- 
ing sequence: Rh, Sr, Pt, Re; Mo W, Ti, Hf, ZY tx perimental data 
nave been produced which confirm the theory. It has been establi- 
shed shat Zr has the best anti-emission properties. It was shown 
that both pure and coated Ba, Ti, 2F and Hf possess increased emis- 
sion stability under the action of 02 as compared with W. The conm= 
position of gases in the experiments was controlled by means of a 
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simple omegatron. In their paper Ye.S. Zhmud', Ye.P. Ostapchenko, 
A.i. Signer and I.V. Yudniskiy, "Certain Physical Properties of 
Complex Compounds, Based on Barium and Maximum Oxides" presented 
the results of investigations into the physico-chemical and thermo- 
electric properties of systems based on oxides of barium and of 
hafnium taken in various molar proportions. The systems were pre- 
pared by sintering together the mixtures of powdered raw materials. 
The phase composition of samples having different molar ratios of 
constituents was determined using x-ray analysis. As the result of 
their study the authors discussed the presence of a chemical con- 
pound of BaHf0z. 
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